Objective. To understand factors influencing Health Plan Employer Data and Information Set (HEDIS⊂) rates for the measure 'Prenatal care in the first trimester'.
Characteristics of study population for telephone survey (n=1185) and medical records review (n=465) found that automated systems worked well for some to promote the health and well-being of the family [11] [12] [13] [14] . The Healthy People 2000 objectives published by the United measures (e.g. cervical cancer screening) but substantially underestimated rates for other measures (e.g. prenatal care States Public Health Service include a goal that 90% of pregnant women will receive prenatal care during the first in the first trimester). Although not the original intent of this study, our findings have implications for the interpretation trimester [15] . National data for 1994 and 1995 indicate that the percentage of women beginning prenatal care in the first of HEDIS measures as well as other types of measures designed to assess and compare quality of health plans.
trimester was 80.2 and 81.3, respectively [16, 17] . HEDIS results for the Prudential HealthCare Plan of California for HEDIS measures are grouped into several domains: effectiveness of care, access/availability of care, satisfaction 1994 and 1995 were 72% and 64%, respectively. Because of the downward trend of the HEDIS results and the relatively with the experience of care, health plan stability, use of services, cost of care, and health plan descriptive information low rate of early care, we undertook a study among Prudential HealthCare members in California to determine the barriers [10] . Included in the 'effectiveness of care' domain is the measure 'prenatal care in the first trimester'. Briefly, this is to early care and the characteristics of women beginning care after the first trimester. The original goal of this effort measured by selecting a sample of women delivering a live birth during the year of interest, and determining, either was to develop interventions targeted toward appropriate subpopulations to increase the number of women beginning through administrative data (claims or encounter data) or a combination of administrative data and medical records, the prenatal care in the first trimester. Initial study results from a telephone survey led us to conduct a second study utilizing number of these women who initiated prenatal care during the first trimester. Prenatal care is an important area of health medical records review; both studies are described below.
Study protocols for both studies were approved by the care as early and continuing prenatal care is associated with improved pregnancy outcomes, especially for high-risk Prudential Center for Health Care Research Institutional Review Board. women, and because it is increasingly viewed as an opportunity visit occurred during the first 3 months of pregnancy. The First study: telephone survey percentage of women with early care was high (at least 86%) across all categories of age, race, marital status, education, Methods income, intendedness, parity, type of managed care plan The study population included all women aged 18-49 years (HMO or POS), and type of access to an obstetrician (direct at the date of delivery, who delivered a live birth from or through referral from the primary care provider) ( Table  1 October 1995 through 31 March 1996, and who were 2). continuously enrolled in Prudential HealthCare Plan of California for 12 months prior to delivery (n=2279). Prudential Comment members in both the Health Maintenance Organization
Although this high rate of early care was not surprising in (HMO) product and the Point of Service (POS) product light of the characteristics of the study population (age, were included in the study. These selection criteria were education, marital status, income) and the fact that this was consistent with HEDIS 2.5 guidelines, the version of HEDIS an insured population, it was very surprising when compared in effect at the time the study began, except that HEDIS 2.5
to the HEDIS results of the previous two years (72% and also included women aged 10-17 years, and HEDIS samples 64%). We were uncertain of the validity of these survey are drawn from a full calendar year. Because of informed results for several reasons. First, the survey results contrasted consent issues for women in this age group, we limited our sharply with HEDIS results; second, the response rate was study to ages 18-49 years (eliminating 32 women ages 10-17 relatively low so it was unclear if the results were representative years). The 6-month interval of births for this study was of the population; and third, we had little information about chosen because it provided a sufficient sample size to inthe accuracy of self-reported initiation of prenatal care. Therevestigate barriers to early prenatal care while minimizing the fore, we initiated a medical records review to explore these recall interval from early pregnancy to interview date. results further. Specifically, the goals of the medical records A letter of introduction describing the study was sent to review were; (i) to determine the proportion of women each eligible member. Using a survey vendor, we attempted with first trimester prenatal care and to compare this with to contact all women who met the selection criteria. Surveys information from the telephone survey and HEDIS; (ii) to were conducted between 4 and 14 months after delivery. We compare early prenatal care rates between responders and conducted the 10 minute telephone survey in English or non-responders to the telephone survey; and (iii) to determine Spanish, and included questions about demographic factors, the accuracy of self-reported prenatal care information. pregnancy history, intendedness of pregnancy, awareness of pregnancy, and prenatal care initiation, attitudes and barriers. Timing of prenatal care was determined by the question 'How many months pregnant were you when you had your Second study: medical records review first prenatal care visit, other than just a pregnancy test?'.
Methods Results
We selected a 25% random sample each of responders and non-responders to the telephone survey for inclusion in the We attempted to contact the 2279 women in the study population. Despite the use of a variety of sources for medical records review. We contracted with a vendor to locate the medical records in physician offices and to photocopy the telephone numbers, including the enrollment database, the delivery hospital, a commercial telephone number locating entire medical record for services occurring from January 1995 through May 1996. Where visits to multiple physicians service, a change of address database, and electronic and manual directory assistance, we were unable to locate 555 were involved (e.g. a visit to a primary care physician for a pregnancy test, followed by a referral to an obstetrician), we women because of incorrect telephone numbers. We were unsuccessful in contacting an additional 154 women because followed-up to locate the medical record which documented the earliest prenatal visit. Medical records were reviewed no one answered after eight attempts. Of the remaining 1570 women, 206 refused and 177 did not meet eligibility criteria, by trained abstractors who identified and entered selected information directly into an ACCESS database. A 10% sample leaving 1187 women who were eligible and completed the survey. Two women did not know when their first prenatal of records was re-abstracted by a different reviewer for quality control purposes. Separate computer files were created for visit occurred and were eliminated from the analysis. Ninetyfour percent of surveys were conducted in English. Char-personally identifiable data and for medical data to protect confidentiality. Abstracted information included demographic acteristics of the study population include the following: twothirds were aged 25-34 years at delivery, 50% were white, factors, referral requests and authorizations, pregnancy history, medical history, prenatal care visits, pregnancy com-90% were married, and almost half had 4 years of college or more (Table 1) . Three-quarters of the participants had incomes plications, and labor and delivery experience. To determine whether a prenatal visit qualifies as 'prenatal care' under in excess of $40 000. Seventy percent of the pregnancies were intended at the time of conception ('Thinking back to just HEDIS guidelines, the specific services delivered at the visit must be identified from the medical record. Since HEDIS before you became pregnant, did you intend to become pregnant at that time?'). The major finding from the survey version 3.0 had replaced the 2.5 version by this point in the study, the abstractors identified the date of the first visit was that 95% of women indicated that their first prenatal which met the HEDIS 2.5 guidelines (see Appendix) as well 473 records were received with documentation of the pregas the first visit which met the HEDIS 3.0 guidelines (see nancy. Of the 473 records with pregnancy information, we Appendix). were unable to determine timing of first prenatal visit for eight women who were therefore eliminated from further Results analysis. The proportion of missing charts was the same for responders and non-responders (13% and 14%, respectively). Of the 538 eligible women for whom records were requested, Characteristics of the study population were similar to those we were unable to locate records for 44 women, 21 records were received with no pregnancy-related information, and for the telephone survey (Table 1) . Using the HEDIS 3.0 definition of a prenatal visit, 94% of these women initiated rates of 95% and 92%, respectively. Non-responders to the and 3.0 guidelines. telephone survey were younger than responders (82% were aged under 35 years, compared with 71% of responders) and were more likely to be single (14% compared with 7% of reported above from medical records (94% rate of early responders). Otherwise, responders and non-responders were prenatal care), the numerator consisted of women receiving similar across a wide range of socio-demographic variables, prenatal care during the first trimester according to chart health plan characteristics, pregnancy outcomes, and risk review and using the HEDIS 3.0 definition of prenatal care, behaviors such as smoking, alcohol consumption and drug and the denominator consisted of women for whom we had use. Similarly, we compared reported rates of early prenatal sufficient medical records information to determine timing care between women with and without medical records and of prenatal care. For each sensitivity analysis, we compare found similar rates of 96% and 95%, respectively. this main study result to the result obtained under a modified assumption. First, we made the most conservative possible assumption regarding missing and incomplete medical records: that all
Comparison with HEDIS results
such records would indicate late care and that we would have found no administrative positives among the women with In general, HEDIS results are determined by first selecting a sample of eligible health plan members (the denominator), missing or incomplete charts. Thus, the denominator in this analysis included all women in the study population. This and then determining, through administrative claims data or through medical record review, how many of those members assumption reduced the apparent rate of early care from 94% to 81%. received the service(s) of interest in the time frame of interest (the numerator). For the first trimester prenatal care measure,
In a second comparison, we attempted to simulate the actual hybrid HEDIS approach where both administrative a sample of members who had a live birth during the previous year is selected for the denominator. Then a computer search claims sources and medical records are used to document the timing of prenatal care. We assumed that some of the is conducted using claims data to identify which women in the sample received prenatal care during the first trimester women with missing and incomplete medical records would be 'administrative positives', i.e. first trimester prenatal care ('administrative positive'). If a determination of first trimester care cannot be documented through administrative claims could be determined from claims data. Because we did not have the computer code that generated the actual addata, then efforts are made to obtain the medical record from the physician. Selected information, including provider ministrative positives for that year, we applied the actual administrative positive rate for the most recent HEDIS data specialty, estimated date of delivery (EDD), date of last menstrual period, and earliest dates of services which con-collection period (22%) to the women with missing and incomplete medical records. Thus, the numerator included stitute a prenatal visit (see Appendix), is abstracted from the medical record. A determination is then made as to whether all women with first trimester prenatal care according to chart review plus 22% of the women with missing or incomplete a prenatal visit occurred during the first trimester. If the medical record cannot be located or if the information from charts. The denominator included all women in the study population. This assumption reduced the apparent rate of the record is insufficient to document the timing of prenatal care, that woman cannot be included in the numerator, and early care from 94% to 85%.
As mentioned earlier, the applicable HEDIS version is thus counted as if she received late care.
For comparative purposes, a summary of recent HEDIS changed from 2.5 to 3.0 during the course of the study. In a third comparison we used the HEDIS 2.5 guidelines for rates is given in Table 3 , and a summary of study rates under various assumptions is given in Table 4 . We conducted four defining prenatal care. Thus, the numerator included all women with first trimester prenatal care according to chart sensitivity analyses to determine how the results of our medical record review would have been affected by various review using the HEDIS 2.5 definition of prenatal care. The denominator included women for whom we had sufficient assumptions regarding the numerator and denominator of the first trimester prenatal care measure. In the study result medical records information to determine timing of prenatal .................................................................................................................................................................................................................... care. We found that the rate of first trimester care would Under this assumption, the numerator included women rehave been 89% under this assumption instead of the 94% ceiving prenatal care in the first trimester according to chart using HEDIS 3.0 guidelines. In fact, the actual 1996 (first review but using baby's date of birth instead of EDD year for HEDIS 3.0) HEDIS result for first trimester prenatal to determine dates of the first trimester window, and the care for this health plan was 75%, an improvement of 11% denominator consisted of women for whom we had sufficient over the previous year; our findings suggest that approximately medical records information to determine timing of prenatal 5% of the improvement was due to the change in HEDIS care. Use of the baby's date of birth instead of the EDD to guidelines. determine the first trimester reduced the apparent rate of In the fourth and final sensitivity analysis, we examined early care from 94% to 91%. This finding suggests that first the impact on early prenatal care rates of a different way trimester prenatal care rates determined through adof determining the first trimester window. Under HEDIS ministrative data (where EDD is typically not available) guidelines, the first trimester dates are determined by counting slightly underestimate the rate of first trimester prenatal care. back a specified number of days from either the EDD (available from the medical record but not from administrative Review of 1997 HEDIS data collection process data) or the baby's date of birth (available from both adBecause the results described above indicate that HEDIS ministrative data and medical record). For births that occur measures are very sensitive to the ability to locate medical before the EDD, use of the baby's date of birth to calculate records, we conducted a review of data collection for the the first trimester window reduces the number of days in first trimester prenatal care measure during the most recent that window, and thus reduces the likelihood that prenatal care will appear to have occurred during the first trimester. HEDIS data collection period (data collected in 1998 for services delivered in 1997) for this health plan. The final obstetricians to pay a global fee for prenatal care, delivery, combined HEDIS result for HMO and POS members was and postpartum care, with billing occurring after delivery. 83% (515 positive for early care out of the sample of 624 This billing practice decreases the administrative burden for eligible members). Twenty-two percent of the sample was the physician and the health plan, but limits the ability of identified as positive for early care from administrative claims the health plan to determine timing of the first prenatal visit data; the health plan then sought medical records for the administratively because claims are not sent for individual remaining women in the sample. Of the 109 women con-visits. Currently, 13 HEDIS measures incorporate medical sidered negative for early care, 81 (74%) were negative because record review to supplement administrative data. Success in the correct medical record was never located (n=70) or this phase of data collection requires identification of the because the correct part of the chart was not received (n= correct physician and correct physician location for each 11); only 22 (20%) of the records counted as 'negative' service of interest and patient in the sample, solicitation of provided documentation of prenatal care beginning after the information from thousands of patient charts, abstraction of first trimester. To place these numbers in the context of the the pertinent data from each chart, and management of entire HEDIS sample and the final HEDIS result of 83% thousands of sheets of paper, all in an approximate 3-month positive for first trimester care, 4% (22/624) of the sample time frame. To illustrate the chart review load for HEDIS had documented late care, and 13% (81/624) of the sample data collection covering 1997 services, Prudential HealthCare was 'negative' because of missing or incomplete medical attempted to obtain HEDIS information from over 110 000 records.
medical records across all health plan locations. Many medical records document a referral to another physician for the service of interest; thus, additional charts must be requested, received and abstracted. Some of the HEDIS measures
Discussion
require that information be abstracted from several different pages of the medical record; thus, if incomplete information Findings from this study indicate that 94% of Prudential is received, an additional request to the same physician must HealthCare of California members delivering a live birth be initiated. In all cases where charts from the correct entered prenatal care during the first trimester. Thus, the physician cannot be obtained or where information remains clinical experience of these women regarding timing of preincomplete, these patients are counted as failing to receive natal care was quite positive, and yet the applicable HEDIS the service of interest. Findings from this study showed that results for the health plan for the past 4 years were substantially for the HEDIS prenatal care measure for 1997 services, 74% lower and varied considerably (64-83%). Because aggregate of the women counted as receiving late prenatal care were clinical practice patterns and the health plan's network of in this category because the correct medical record was never physicians do not change abruptly from one year to the next, located or because the correct pages from the chart were not such variation in measured results must reflect some other received. Frequently, the lack of success in locating charts influence. A review of HEDIS data collection procedures for was due to inability to identify the correct provider of prenatal recent years and a detailed analysis of the HEDIS data care. In other cases, the health plan may have received a collection process for the prenatal care measure in early 1998 chart indicating a referral to another physician, but not enough showed that the HEDIS rate was largely reflective of the time was left in the data collection interval to track down health plan's ability to collect data.
another chart. Based on the results of this study, we were Availability of data and ease of data collection are influenced able to advise the local health plan that their previous low by many factors, including the operating structure of the results for this measure were due to problems with data managed care organization. Each of the structures currently capture rather than problems with delayed entry into prenatal in existence -staff model HMOs, group model HMOs, care. Thus, they focused on intensifying their data collection Independent Practice Association (IPA) model HMOs, direct efforts, improved their data capture for this measure and contracting HMOs, and POS plans -has differences in the achieved an 8% improvement in their HEDIS score (from relative ease or difficulty of data collection. The health plan 75% for 1996 services to 83% for 1997 services). However, in this study has IPA model HMO members, direct contracting this intensity of effort is well beyond what plans can sustain HMO members, and POS members. These types of plans simultaneously for multiple HEDIS measures during the 3-typically offer a wide choice of physicians to their members, month data collection window. but with the increase in size of the physician network comes HEDIS results are heavily influenced by the health plan's increasing complexity in data collection. Problems which limit ability to collect data; it is useful to consider some of the the availability of HEDIS-type data include lack of common resulting implications for HEDIS audiences -purchasers, clinical data systems among different physician practice consumers, regulatory and other government agencies, acgroups, lack of electronic medical records, and financial creditation and quality assurance organizations. Inaccurate arrangements such as capitation and delegation of claims HEDIS results misrepresent the quality of care experienced functions that do not require or support consistent adby health plan members, making comparison between health ministrative data collection. plans difficult; differences in HEDIS measures between two Specific HEDIS data collection difficulties occur during plans may indicate differences in quality of care or differences both the administrative data phase and the medical record review phase. For example, many health plans contract with in completeness of data capture or both. In addition, because health plans use HEDIS results to guide their internal quality process as well as the positioning and interpretation of HEDIS results. We have suggested some potential solutions. improvement efforts, misleading results lead to development Additional research on this issue by other managed care of inappropriate interventions. Improvement in HEDIS organizations and on other HEDIS measures would improve results in a given year may be taken as confirmation that our understanding of the extent and magnitude of this an intervention was successful, leading to replication and problem. expansion of the intervention to other locations; in reality, the improved results may simply be an artifact of more intensive data collection efforts. Further, year-to-year changes in HEDIS results are difficult to interpret because the changes Acknowledgments may be related to data collection issues in addition to, or instead of, quality of care issues.
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each measure and its influence on the final HEDIS result would enable users of HEDIS data to more fully interpret 10 requires that we rethink the administration of the HEDIS
